Abstract Microwave-assisted approach was utilized as green approach to access a series of 2-pro pylquinoline-4-carbohydrazide hydrazone derivatives 10a-j of aromatic and heteroaromatic aldehydes in highly encouraging yields. It involved four steps reaction which was initiated with ring opening reaction of isatin in a basified environment and subsequent cross-coupling with pentan-2-one to produce compound 7. Esterification of 7 in acid medium led to the formation of compound 8 which was reacted with hydrazine hydrate to access 9 which upon microwave-assisted condensed with aromatic and heteroaromatic aldehydes furnished the targeted compounds 10a-j. The structures of 10a-j were confirmed by physico-chemical, elemental analyses and spectroscopic characterization which include UV, FT-IR, 1 H and 13 C NMR as well as DEPT-135. The targeted compounds 10a-j, alongside with gentamicin clinical standard, were investigated for their antibacterial efficacies using agar diffusion method. 2-Propyl-N 0 -(pyridine-3-ylmethylene) quinoline-4-carbohydrazide 10j emerged as
The quinoline nucleus is one of the most prevalent heterocyclic scaffolds and is found in several bio-active natural products (Keri and Patil, 2014; Simoes et al., 2014) . Quinoline is a benzo-fused pyridine heterocycle which occurs naturally in Skimmianine which is a furoquinoline alkaloid present mainly in the Rutaceae family . The 2-phenylquinoline was identified as alkaloid from the plant Galipea longiflora (Breviglieri et al., 2017) . Quinolines and its derivatives represent a broad class of compounds, which have received considerable attention due to their wide range of pharmacological properties (Khalifa et al., 2017) . Owing to high significant of quinoline in medicinal research and other applications, numerous derivatives of this N-heterocycle have been synthesized. For the synthesis of quinolines, various methods have been reported including the Pfitzinger (Ibrahim and Al-Faiyz, 2016) , Povarov (Almansour et al., 2015) , Doebner-Miller (Ishak et al., 2013) , Skraup (Pandeya and Tyagi, 2011) , Conrad-Limpach (Brouet et al., 2009) , Friedlander (Yang et al., 2007) , Combes (Parikh et al., 2006) . However, the Friedla¨nder condensation is still considered as a popular method for the synthesis of quinoline derivatives (Nasseri et al., 2015) because among all the named reaction for quinoline synthesis, the Friedla¨nder annulation (Ibrahim and Al-Faiyz, 2016) appears to be still one of the most simple and straightforward approaches for the synthesis of quinolines (Marco-Contelles et al., 2009 ). However, the adopted approach in this present study was Pfitzinger method wherein ring-opening reaction of isatin followed by condensation with aliphatic ketone was engaged (Sonawane and Tripathi, 2013) . There are several other established protocols for the synthesis of these ring frameworks (Liao et al., 2017) . Synthesis via linking of other molecular entities with quinoline core have been proven to increase bioactivity of the resultant motifs. For instance, synthesis of aliphatic amide bridged 4-aminoquinoline clubbed 1,2,4-triazole derivatives and evaluation of their antibacterial activity against seven different bacterial strains was reported . annulation/cyclization of benzisoxazoles was reported as a viable pathway for accessing highly oxygenated quinoline (Sahani and Liu, 2017) .
Furthermore, quinoline moiety is an essential pharmacophore and a crucial functionality because of its wide variety of reported biological and pharmacological activities which include anticancer (Zablotskaya et al., 2017) , antibacterial (Sun et al., 2017) , anti-inflammatory (Pinz et al., 2017) , antioxidant (Murugavel et al., 2017) , antitubercular (Bodke et al., 2017) , antiproliferative (Nathubhai et al., 2017) , antifungal (Ben et al., 2017) , antimalarial (Vijayaraghavan and Mahajan, 2017) , antiprotozoal (Garcia et al., 2017) , antitumor (Fouda, 2017) , DNA binding (Krstulovic´et al., 2017) , antihypertensive , anti-HIV (Zhong et al., 2015) , activities among others. Quinoline based tyrosine kinase inhibitors have proven antidiabetic effect in different animal models and in clinical cancer patients (Orfi et al., 2017) . Therapeutic efficacy of quinoline derivatives cannot be overemphasized as they form the core structure of numerous commercially available drugs. Some of the examples are ofloxacin 1, quinidine 2, chloroquine 3, clioquinol 4, bosutinib hydrate 5 and ivacaftor 6 (Yin et al., 2015) as shown in Fig. 1 . Molecular hybrid is one of the most popular strategies to develop new drug candidates based on combination of structural features of two different active fragments, which do not only reduce the risk of drug-drug interactions but also improve the pharmacological activities (Shaveta et al., 2016) . In another study, piperazine bridged 4-aminoquinoline 1,3,5-triazine derivatives led to the production of antibacterial agents (Verma et al., 2016) .
Antibiotic-resistant bacteria that are difficult or impossible to treat are becoming increasingly common and are causing a global health crisis. For instances, there were reported cases of methicillin-resistance Staphylococcus aureus (MRSA) strains (Blair et al., 2015) which are considered to be one of the major causes of food-borne diseases in hospitals (Dehkordi et al., 2017) , quinolone-resistant Escherichia coli (QREC) which is common in feces from young calves (Duse et al., 2016) , multidrug resistant Proteus vulgaris (Mandal et al., 2015) . In addition, because the importance of fluoroquinolones (FQs) in humans and animals is increasing, FQ-resistant bacteria are a major concern in the treatment of infectious diseases (Hu et al., 2017) . The bacteria used in this present study are S. aureus, Bacillus lichenformis, Proteus vulgaris, Micrococcus varian, Escherichia coli and Pseudomonas aeruginosa. These organisms are great source of potential threat to health and wellbeing of man and his ecosystem because they are causative agents of numerous infectious diseases. Due to drug resistance challenges, emergent of new diseases and high rate of global health threat, there is continuous need for the preparation of biologically active heterocyclic compounds as therapeutic target in drug design. Molecular hybridization approach can address these issues. Hence, we have herein incorporated benzylidene and heteroaromatic methylidene on quinoline moiety through hydrazide linker by microwave assisted technique as green approach in order to evaluate their antimicrobial efficacy via in vitro screening for future antimicrobial drug design.
Experimental

Material and methods
All the chemical reagents used herein were purchased from Sigma Aldrich Chemicals except hydrazine hydrate and vanillin which were obtained from Surechem Product Chemicals and Kiran Light Laboratory respectively. They were of analytical grade and were used as received. Stuart melting point apparatus was used to determine the melting points which were uncorrected. The UV-visible analysis was carried out with the aid of UV-Genesys Spectrophotometer Infrared (IR) spectra were run in KBr pellet using the Perkin Elmer FT-IR Spectrophotometer. The progress of the reaction and the level of purity of the compounds were routinely checked by Thin Layer Chromatography (TLC) on silica gel plates. The 1 H NMR and 13 C NMR spectra were recorded on NMR Bruker DPX 400 Spectrometer operating at the machine frequencies of 400 MHz and 100 MHz respectively using DMSO-d 6 as solvent. DEPT-135 NMR analysis was evaluated for all the synthesized compounds and Tetramethylsilane (TMS) was used as internal standard. The microwave assisted synthesis were carried out using CEM Discover Monomode oven operating at frequency of 2450 MHz monitored by a PC computer and temperature control was fixed at 140°C within the power modulation of 500 W. The reactions were performed in sealed tube within ramp time of 1 to 3 min. The elemental analysis (C, H, N) of the synthesized compounds were performed using a Flash EA 1112 elemental analyzer. Selectivity index (S.I.) was calculated by dividing the zones of inhibition of compounds against organisms with the zones of inhibition of gentamicin against organisms.
Synthetic procedures
2.2.1. General procedure for microwave-assisted synthesis of targeted products (10a-j) 2-Propylquinoline-4-carbohydrazide, 9 (3.0 g, 13 mmol) was dissolved in ethanol (10 mL) in a sealed tube. The corresponding aldehyde (13 mmol) was added and the resulting mixture was then irradiated in microwave oven for a period of 1 to 3 min as the case may be based on the result obtained from the monitored progress of reaction using TLC spotting in dichloromethane (DCM) as eluent. The heated solution was allowed to cool to ambient temperature and filtered to afford the corresponding hydrazide-hydrazone of quinoline (10a-j) in good to excellent yields.
2.2.1.1.
N'-Benzylidene-2-propylquinoline-4-carbohydrazide (10a). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with benzaldehyde (1.3 mL, 13 mmol) for 1 min afforded N'-benzyli dene-2-propylquinoline-4-carbohydrazide, 10a. 2.2.1.3. N'-(4-Ethoxybenzylidene)-2-propylquinoline-4-carbohydrazide (10c). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with 4-ethoxybenzaldehyde (1.95 g, 13 mmol) for 3 min afforded N 0 -(4-ethoxybenzylidene)-2-propylquinoline-4-c arbohydrazide, 10c. Yield 3.69 g, (73% 13 C NMR (100 MHz, DMSO-d 6 ) d C : 173.9 (C‚O), 157.4, 154.4, 151.3, 146.6, 141.7, 139.0, 138.1, 134.7 (2 Â CH), 132.5, 124.9, 123.3, 120.8, 115.2, 112.3, 110.8, 55 .9 (OCH 3 ), 31.9, 24.9, 15.1 (CH 3 ) ppm. DEPT 135 (100 MHz, DMSO-d 6 ) d C : Positive signals are 146.6, 141.7, 138.1, 134.7 (2 Â CH), 132.5, 124.9, 120.8, 112.3, 110.8, 55 .9 (OCH 3 ), 15.1 (CH 3 ) ppm. Negative signals are: 31.9, 24.9 (CH 2 ) ppm.
2.2.1.5. N'-(2-Nitrobenzylidene)-2-propylquinoline-4-carbohydrazide (10e). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with 2-nitrobenzaldehyde (1.96 g, 13 mmol) for 2 min afforded N'-(2-nitrobenzylidene)-2-propylquinoline-4-carbohy drazide, 10e. Yield 3.86 g, (76% 132.4, 131.6, 126.0, 121.7, 120.3, 117.7, 115.4, 110.3, 31.5, 26 159.5, 157.4, 154.4, 151.3, 146.6, 141.7, 139.0, 138.1, 134 .7 (2 Â CH), 132.5, 124.9, 123.3, 120.8, 115.2, 110.8, 55 .9 (OCH 3 ), 31.9, 24.9, 15.1 (CH 3 ) ppm. DEPT 135 (100 MHz, DMSO-d 6 ) d C : Positive signals are 146.6, 141.7, 138.1, 134.7 (2 Â CH), 132.5, 124.9, 120.8, 115.2, 110.8, 55 .9 (OCH 3 ), 15.1 (CH 3 ) ppm. Negative signals: 31.9, 24.9 (CH 2 ) ppm.
2.2.1.7. N'-((1H-pyrrol-2-yl)methylene)-2-propylquinoline-4-carbohydrazide (10g). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with 1H-pyrrole-2-carbaldehyde (1.24 g, 13 mmol) for 2 min afforded N'-((1H-pyrrol-2-yl)methylene)-2-propylqui noline-4-carbohydrazide, 10g (88%). Yield 3.50 g (88% 2.2.1.8. N'-((5-Methyl-1H-pyrrol-2-yl)methylene)-2-propylquinoline-4-carbohydrazide (10h). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with 5-methyl-1H-pyrrole-2-carbaldehyde (1.42 mL, 13 mmol) for 3 min afforded N'-((5-methyl-1H-pyrrol-2-yl)methylene)-2-propylquinoline-4-carbo hydrazide, 10h. Yield 3.04 g (73% 2.2.1.9. N'-((3,5-dimethyl-1H-pyrrol-2-yl)methylene)-2-propylquinoline-4-carbohydrazide (10i). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with 3,5-dimethyl-1H-pyrrole-2-carbaldehyde (1.60 mL, 13 mmol) for 3 min afforded N'-((3,5-dimethyl-1H-pyrrol-2-yl)methylene)-2-propylquinoline-4 -carbohydrazide, 10i. Yield 3.51 g (81% 131.3, 125.1, 121.1, 116.8, 115.0, 112.6, 110.5, 29.9, 25.6, 18.8 2.2.1.10. 2-Propyl-N'-(pyridine-3-ylmethylene)quinoline-4-carbohydrazide (10j). Microwave-assisted reaction of 9 (3.0 g, 13 mmol) with 3-pyridine carboxaldehyde (1.22 mL, 13 mmol) for 1ø min afforded 2-propyl-N 0 -(pyridine-3-ylmethylene) quinoline-4-carbohydrazide, 10j 4.28 g (96% 
Antibacterial activity assay
The antibacterial assay of the 10a-j was investigated against six organisms namely: Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, Proteus vulgaris, Bacillus lichenformis and Micrococcus varians. The organisms were not type culture; but they were locally isolated organisms which were identified using API Kits and conventional biochemical methods. The clinical standard, gentamicin was used as the positive control and DMSO was used as the solvent for dissolution. Antibacterial sensitivity testing was carried out using agar diffusion method while minimum inhibitory concentration (MIC) test was determined by serial dilution method as described by standard method (Russell and Furr, 1977) . To obtain minimum bactericidal concentration (MBC), 0.1 mL volume was taken from each tube and spread on agar plates. The number of c. f.u was counted after 18-24 h of incubation at 35°C. It was determined from the broth dilution of MIC tests by subculturing to agar plates that do not contain the test agent. The MBC is identified by determining the lowest concentration of antibacterial agent that reduces the viability of the initial bacterial inoculum by a pre-determined reduction such as !99.9% .
Results and discussion
Chemistry
Microwave-assisted reactions have been intensely investigated since the earliest publications (Gedye et al., 1986; Giguerre et al., 1986) . Based on the experimental data from various studies that have been reported over three decades ago, chemists have found that, microwave-enhanced chemical reaction rates and can be faster than those of conventional heating methods by as much as a thousand-fold (Hayes, 2004) different mechanism of inhibition or killing action from the existing ones (Sun et al., 2017) . Thus, in continuation of our research effort on the microwave assisted synthesis of heterocyclic scaffolds (Ajani et al., 2016; , we have herein reported the preparation of N 0 -(s-benzylidene and s-heteroaromatic methylidene)-2-pro pylquinoline-4-carbohydrazides, 10a-j in order to investigate their antimicrobial efficacies for possible future drug development. The synthetic pathway adopted to synthesize the reactive intermediate 7-9 and targeted products 10a-j were as described in Schemes 1 and 2 respectively. The synthesis started with ring-opening reaction of isatin and subsequent cross-coupling with pentan-2-one by heating under reflux for 13 h according to a standard method (Saleh and Khaleel, 2015) , to afford 2-propylquinoline-4-carboxylic acid 7 which was esterified to produce ethyl 2-propylquinoline-4-carboxylate 8 which upon hydrazinolysis furnished 2-propyl quinoline-4-carbohydrazide 9 in improved yield (Scheme 1).
Microwave assisted reaction of compound 9 with benzaldehyde an and its derivatives b-f afforded 10a-f while its reaction with 5-membered heterocycle 1H-pyrrole, g and its substituted derivatives h-i produced 10g-i (Scheme 2). Finally, microwave assisted reaction of 9 with 6-membered heterocycle nicotinaldehyde j furnished 10j (Scheme 2). It is interesting to note that the targeted compounds 10a-j were obtained in good to excellent yields within short reaction times of 1-3 min. in an eco-friendly manner under the influence of microwave irradiation as green approach. According to Table 1 , the result of the physicochemical parameters unveiled that the 10i was produced in highest yield (96%) while 10d was obtained in lowest yield (65%). The melting points of compounds 10g, 10h and 10i were 271-273°C, 288-290°C and 300°C respectively while all other final products, (10a-f and 10j) refused to melt at 300°C , except that of 10d which was not determined because it was oily substance. The visual observation confirmed that colour ranged from brown (10b, 10g) to black (10c, 10d) to yellow (10a, 10e, 10f, 10h) to orange (10i-j). The elemental analysis result was consistent with the molecular masses of the compounds and it existed within limit of ±0.25 between% calculated and% found for C, H, N of the final products 10a-j.
In addition, UV, IR, 1 H and 13 C NMR as well as DEPT-135 were used as the spectroscopic means of characterizing the targeted compounds 10a-j. The UV spectra of 10a-j were run in solution using ethanol solvent. The first electronic transition in all the compounds was found at k max of 203-225 nm. This was as a result of p ? p * transition which confirmed the presence of conjugated C‚C of benzene which agreed with the value earlier reported for benzene nucleus (Ajani et al., 2016) . The longest wavelength k max of 410 nm found in 10j and other bathochromic shifts experienced were ascribed to the chromophoric C‚N group; characteristic of K bands (Komurcu et al., 1995) and existence of some auxochromes which led to n?p * transitions that originated from the lone pair of electron delocalization ability. FT-IR spectra was run for compounds 10a-j in KBr pellet with vibrational absorption bands appearing at t: 3459-3245 cm , depicting the presence of NAH, CAH aromatic, CAH aliphatic, C‚O hydrazide, C‚C aromatic, C‚N quinoline/hydrazone, CH 3 deformation. Specifically, the presence of a broad band at 3320 cm À1 in compound 10f depicted the presence of OH of phenol which was in line with the stretching vibrational frequency of the hydrogen-bonded OH reported by Siyanbola et al. (2017) . In addition, the presence of CAN and Ar-H functionalities in all the final products 10a-j was confirmed by the bending vibrational absorption bands at 1300-1202 cm À1 and 749-719 cm À1 respectively which was in concordance with earlier findings where synthesis and characterization of 2-quinoxalinone-3-hydrazone derivatives was reported .
In addition, the chemical shifts and the multiplicity patterns of 1 H-and 13 C NMR spectra run in deuterated DMSO were consistent with that of the proposed structures of the title compounds 10a-j. Taking 10a as the representative compound, its 1 H NMR spectrum in a 400 MHz machine showed that 1H of CH of heterocyclic ring resonated downfield at a singlet at d 8.36 ppm. Also, 2H aromatic doublet signal at d 7.83-7.81 ppm was due to presence of proton at 5-and 8-positions of quinoline ring, while the remaining 2H on that same benzene ring at 6-and 7-positions appeared as doublets of doublet at 7.29-7.26 ppm with coupling constant values of 8.40 Hz and 10.00 Hz. The benzylidene 5H of resonated as two signals comprising 2H doublet at d 7.75-7.73 ppm and 3H multiplet d 7.43-7.40 ppm. The chemical shift values of the aromatic protons agreed with those earlier reported by Ogunniran et al. (2015) wherein, nicotinic acid hydrazide was utilized as ligand for metal complexes synthesis. The upfield signals outside the aromatic region were recorded between d 5.80 ppm to d 0.84 ppm with the most shielded peak being that of 3H triplet of CH 3 -CH 2 at d 0.88-0.84 ppm having a coupling constant of 7.12 Hz. The 13 C NMR spectrum of 10a showed the presence of C‚O of hydrazide at 173.3 ppm while the sixteen aromatic carbon atoms and azomethine carbon atoms resonated from 155.2 ppm to 110.5 ppm which were in line with earlier reported ranges for aromatic carbon atoms (Ajani et al., 2016) . The aliphatic propyl carbon atom at 2-position appeared as two CH 2 at 29.7 ppm and 25.2 ppm while the only CH 3 resonated upfield at d 15.1 ppm. The DEPT 135 showed that there were twelve positive signals which comprised of eleven CH signals and one CH 3 signal, while there were two negative signals which depicted the presence of two CH 2 signals. These were in accordance with the findings from the 13 C NMR result.
Antibacterial activity
The in vitro screening of the synthesized compounds 10a-j and gentamicin standard was carried out on six bacterial isolates (Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli, Proteus vulgaris, Bacillus lichenformis and Micrococcus varian) using agar diffusion method (Russell and Furr, 1977) . The choice of gentamicin as clinical standard is owing to the fact that it is a bactericidal antibiotic that works by irreversibly binding the 30S subunit of the bacterial ribosome, interrupting protein synthesis Prescott et al., 2005) . The result of sensitivity testing of 10a-j with zones of inhibition in mm is as shown in Table 2 . It is interesting to note that Pseudomonas aeruginosa was resistant against gentamicin whereas it was sensitive to compounds 10a-j with largest zone of inhibition being 30 mm from 10c and 10j. Although, P. aeruginosa possesses the hardy cell wall which contains porins and efflux pumps called ABC transporters, which pump out some antibiotics before they are able to act (Prescott et al., 2005) , yet synthesized compounds 10a-j herein inhibited the growth of this organism considerably. Comparing the efficiency of gentamicin with synthesized compounds unveiled that three compounds 10e, 10f and 10j Furthermore, both community-associated and hospitalacquired infections with Staphylococcus aureus have increased in the past 20 years. In fact, S. aureus has been identified has highly problematic bacterial isolate which has caused high mortality rate in the recent time (Baorto et al., 2017) . In view of this, the selectivity index (S.I.) of quinoline hydrazide-hydrazones 10a-j in comparison with gentamicin, was evaluated against the S. aureus (Fig. 2) . The comparative study of activity potential of 10a-j versus that of gentamicin against S. aureus was considered since, in humans, gentamicin has structurally different ribosomes from bacteria, thereby allowing the selectivity of this antibiotic for bacteria. Each of the compounds 10b, 10e, 10f, and 10j had a better selectivity index (with S.I. > 1) as compared with gentamicin whereas compounds 10a, 10d, 10g, 10h, and 10i possessed lesser selectivity indices (S.I. < 1) than gentamicin antibiotic, but 10c had similar S.I. with gentamicin in the growth inhibition on S. aureus. These significant antibacterial activities of the synthesized compounds may be explained with clue of the site of action of hydrazones and hydrazides, where it interacts with bases of DNA of the organisms, and thus, inserts (intercalates) between the stacked bases of helix. This insertion possibly causes a stretching of the DNA duplex and the DNA polymerase is fooled into inserting an extra base opposite an intercalated molecule thereby results to frame shifts. The frame shifts invariably will affect the physiological activity by not arraying the right bases that confer resistance on the organisms . 
SelecƟvity index
The synthesized compounds 10a-j and Gentamicin (GTM) standard S. aureus Fig. 2 Result of the selectivity index of hydrazide-hydrazones (10a-j) against S. aureus.
The minimum inhibitory concentration (MIC) of the synthesized compounds 10a-j against the six screened organisms was achieved by a standard procedure (Russell and Furr, 1977 ) and the result is as shown in Table 3 . Generally speaking, the MIC values of the compounds 10a-j ranged from 0.39 ± 0.02 mg/mL to 25.00 ± 0.12 mg/mL. However, critical studies among the benzylidenes 10a-f showed that nonsubstituted benzylidene 10a (R = H) had lowest potency (3.13 ± 0.03 -25.00 ± 0.11 mg/mL) while the substituted benzylidenes 10b-f exhibited improved activity with 10c (R = 4-OCH 2 CH 3 ) being the most potent (0.39 ± 0.02 -1.56 ± 0.02 mg/mL). This implied that presence of ethoxy substituent, an electron donating group, at para position of benzylidene conferred the highest potency as far as benzylidene groups 10a-f were concerned. On the contrary, five membered nonsubstituted heteroaromatic methylidene-containing compound, 10g (0.39 ± 0.02 -12.50 ± 0.03 mg/mL) showed a better efficiency than the substituted counterparts 10h-i (1.56 ± 0.02 -12.50 ± 0.08 mg/mL) while six membered nonsubstituted heteroaromatic methylidene-containing compound 10j (0.39 ± 0.02 -1.56 ± 0.02 mg/mL) had highest potency among 10a-j against all the six organisms. From the result of the MIC test, therefore, order of activity of the three most significant compounds against the six organisms was 10j > 10c > 10g. Since, all the compounds are structurally related at the quinoline nucleus, it is obvious that nitrogen heteroatom of pyridine in 10j and of pyrrole in 10g played significant role in the antibacterial diversity of the compounds. On the overall, compound 10j emerged as the most active antibacterial agent because it has the lowest MIC value against all the six organisms. Having obtained highly impressed MIC values in the in vitro antibacterial screening, the Minimum Bactericidal Concentration (MBC) testing was conducted using standard method as earlier reported . MBC is the lowest concentration at which 99.9% of the inoculum was killed. The MBC of all the compounds against all the organisms were twofold higher than their MIC except in the activity of compound 10a against Pseudomonas aeruginosa wherein the MBC was found to be the same fold concentration with the MIC (Fig. 3) .
Structure activity relationship (SAR) study
The establishment of the SAR model is essential in order to obtain a deeper insight into the molecular description of compounds' activities. Since all the derivatives as structurally related at their quinoline-hydrazides congeners' end; hence, Synthesis of substituted quinoline-4-carbohydrazide motifs
